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3.4.1.1 Definition of Resources 
The following are definitions for the noise and vibration resources analyzed in this Draft EIR/EIS: 

• Noise is generally defined as a loud, unpleasant, unexpected, or undesired sound that is 
typically associated with human activity and that interferes with or disrupts normal activities. 
Airborne sound is a rapid fluctuation of air pressure above and below atmospheric pressure. 
Noise can interrupt ongoing activities and can result in community annoyance, especially in 
residential areas. 

• Vibration is an oscillatory motion that can be described in terms of the displacement, 
velocity, or acceleration of an object. Ground-borne vibration generated by rail systems can 
be a serious concern for occupants of nearby buildings, causing feelable movement of 
building floors, rattling of windows, or shaking of items on shelves or hanging on walls. 
Ground-borne vibration can also cause rumbling sounds inside buildings, referred to as 
ground-borne noise. Although vibration can cause damage to buildings in extreme cases, 
building damage is not a factor for normal transportation projects, with the occasional 
exception of blasting and pile driving during construction. 

3.4.2 Laws, Regulations, and Orders 
Federal, state, and local laws, regulations, and orders relevant to noise and vibration affected by 
the project are presented below. The National Environmental Policy Act (NEPA) and the 
California Environmental Quality Act (CEQA) requirements for assessment and disclosure of 
environmental impacts are described in Section 3.1, Introduction, and are therefore not restated 
in this resource section. 

3.4.2.1 Federal 
The following federal regulations and procedures are also applicable to this Noise and Vibration 
section.  

Federal Railroad Administration, Procedures for Considering Environmental Impacts 
(64 Fed. Reg. 28545) 
On May 26, 1999, the Federal Railroad Administration (FRA) released Procedures for 
Considering Environmental Impacts (FRA 1999). These FRA procedures supplement the Council 
on Environmental Quality Regulations (Code of Federal Regulations [C.F.R.] Title 40, Part 1500 
et seq.) and describe the FRA’s process for assessing the environmental impacts of actions and 
legislation proposed by the agency and for the preparation of associated documents (U.S. Code 
Title 42, Section 4321 et seq.). The FRA Procedures for Considering Environmental Impacts 
states that “the EIS should identify any significant changes likely to occur in the natural landscape 
and in the developed environment. The EIS should also discuss the consideration given to design 
quality, art, and architecture in project planning and development as required by U.S. Department 
of Transportation Order 5610.4.” These FRA procedures state that an EIS should consider 
possible impacts on noise and vibration. 

Noise Control Act of 1972 (42 U.S. Code § 4910) 
The Noise Control Act of 1972 was the first comprehensive statement of national noise policy. It 
declared, “it is the policy of the U.S. to promote an environment for all Americans free from noise 
that jeopardizes their health or welfare.” Although the act, as a funded program, was ultimately 
abandoned at the federal level, it served as the catalyst for comprehensive noise studies and the 
generation of noise assessment and mitigation policies, regulations, ordinances, standards, and 
guidance for many states, counties, and even municipal governments. For example, the “noise 
elements” of community general plan documents and local noise ordinances studied as part of 
this EIS were largely created in response to passage of the Noise Control Act. 

As discussed below, the U.S. Environmental Protection Agency (USEPA) and the FRA have 
issued regulations under the Noise Control Act establishing noise emissions standards for 
interstate rail carriers, including emissions standards for locomotives. 
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Federal Railroad Administration Guidelines for Noise and Vibration Analysis 
The FRA guidelines in the High-Speed Ground Transportation Noise and Vibration Impact 
Assessment (FRA 2012) for assessing noise impacts from HSR, with the exception of noise 
effects on livestock and wildlife, are based on the Federal Transit Administration (FTA) Transit 
Noise and Vibration Impact Assessment Manual. FTA Report No. 0123 (FTA 2018) for rail 
projects and their associated stationary facilities. A description of the FTA guidelines and more 
detailed information used for the technical noise and vibration analysis (including noise 
assessment criteria from animals) are provided below. 

Federal Transit Administration Guidelines for Noise and Vibration Analysis  
The FTA guidelines provide the noise impact criteria for rail operations, as well as the associated 
stationary facilities, such as storage and maintenance yards, passenger stations and terminals, 
parking facilities, and substations for all rail projects. The impact criteria are for human annoyance; the 
comparison of the existing outdoor noise level and the future noise levels from the proposed HSR 
project is used to determine the level of impact (i.e., no impact, moderate impact, and severe impact). 
A proposed project is considered to have no impact if, on average, the introduction of the project 
would result in an insignificant increase in the number of people highly annoyed by the new noise. A 
moderate impact indicates the introduction of the project would be noticeable to most people, but it 
may not be sufficient to cause strong reactions from the community. A severe impact indicates that a 
significant percentage of people would be highly annoyed by the introduction of the project. Section 
3.4.4, Methods for Evaluating Impacts, provides more specific information regarding the criteria used 
to establish where severe, moderate, and no impacts would occur. 

Occupational Safety and Health Administration Occupational Noise Exposure (29 C.F.R. 
Part 1910.95) 
The Occupational Safety and Health Administration has regulated worker noise exposure to a 
time-weighted average of 90 A-weighted decibels (dBA) over an 8-hour work shift. Areas where 
levels exceed 85 dBA must be designated and labeled as high-noise-level areas where hearing 
protection is required. This noise exposure criterion would apply to construction activities 
associated with the HSR project. Noise from the HSR project might also elevate noise levels at 
nearby construction sites to levels that exceed 85 dBA and thus trigger the need for 
administrative/engineering controls and hearing conservation programs as detailed by the 
Occupational Safety and Health Administration. This regulation would apply to construction 
worker activities associated with the HSR Build Alternative rather than an environmental impact, 
but it is included here for informational purposes. 

U.S. Environmental Protection Agency Railroad Noise Emission Standards (40 C.F.R. Part 201) 
The USEPA has issued noise emission standards (40 C.F.R. Part 201), which set maximum 
measured noise levels for locomotives manufactured after 1979, as follows: 

• One hundred feet from the geometric center of a stationary locomotive, connected to a load 
cell and operating at any throttle setting except idle: 87 dBA (at idle setting, 70 dBA) 

• One hundred feet from the geometric center of a mobile locomotive: 90 dBA 

• One hundred feet from the geometric center of mobile railcars, at speeds up to 45 miles per 
hour (mph): 88 dBA (at speeds greater than 45 mph, 93 dBA) 

Federal regulations exist, issued in the early 1980s by the USEPA, that generally limit the 
strength or loudness of noise a locomotive or railcar may generate (40 C.F.R. Part 201.12/13). 
Whether or not this regulation applies to high-speed trainsets, the analysis in this EIR/EIS does 
not assume that Authority trainsets will comply with the noise generation standard of this 
regulation because the Authority is not aware of any high-speed trainsets manufactured in the 
world today that meet this standard at all speeds. A noise generation standard specific to high-
speed trains does exist in Europe (European Technical Specification for Interoperability 
Standard), and a trainset manufactured to those standards complies with the USEPA standard (if 
applicable) generally at speeds below 190 to 200 mph. Above that speed, airflow over the trainset 
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and its pantograph and related apparatus is the main source of noise, which presently known 
technology cannot resolve to comply with the USEPA standard (if applicable). The analysis in this 
EIR/EIS—both prior to and after mitigation—assumes a trainset generating noise in compliance 
with the European Technical Specification for Interoperability Standard, because trainsets 
currently in manufacture and operation in Europe can meet this standard; the analysis does not 
assume a trainset that meets the USEPA standard.  

Federal Railroad Administration Railroad Noise Emission Compliance Regulations 
(49 C.F.R. Part 210) 
The FRA’s Railroad Noise Emission Compliance Regulations (49 C.F.R. Part 210) adopt and 
enforce the USEPA’s railroad noise emission standards (40 C.F.R. Part 201). 

Federal Highway Administration Procedures for Abatement of Highway Traffic Noise and 
Construction Noise (23 C.F.R. Part 772) 
The Federal Highway Administration (FHWA) stipulates procedures and criteria for noise 
assessment studies of highway projects (23 C.F.R. Part 772). It requires that noise abatement 
measures be considered for all major transportation projects if the project would cause a 
substantial increase in noise levels, or if projected noise levels approach or exceed the Noise 
Abatement Criteria (NAC) level for activities occurring on adjacent lands. The specific NAC 
information is described in Table 3.4-1. These FHWA regulations apply to projects funded or 
approved by the FHWA and thus would not apply to this project (since FHWA funds are not 
expected to be used). However, the criteria in these regulations have been considered in 
assessing noise impacts associated with motor vehicles.  

Table 3.4-1 Federal Highway Administration Noise Abatement Criteria in A-Weighted 
Decibels 

Activity 
Category 

Activity 
Criteria  1

Leq(h) 
Evaluation 
Location Activity Description 

A 57 Exterior Lands on which serenity and quiet are of extraordinary significance and serve 
an important public need, and where the preservation of those qualities is 
essential if the area is to continue to serve its intended purpose 

B2 67 Exterior Residential 
C2 67 Exterior Active sport areas, amphitheaters, auditoriums, campgrounds, cemeteries, 

daycare centers, hospitals, libraries, medical facilities, parks, picnic areas, 
places of worship, playgrounds, public meeting rooms, public or nonprofit 
institutional structures, radio studios, recording studios, recreation areas, 
Section 4(f) sites, schools, television studios, trails, and trail crossings 

D 52 Interior Auditoriums, daycare centers, hospitals, libraries, medical facilities, places of 
worship, public meeting rooms, public or nonprofit institutional structures, radio 
studios, recording studios, schools, and television studios 

E2 72 Exterior Hotels, motels, offices, restaurants/bars, and other developed lands, 
properties, or activities not included in activity categories A through D or F. 

F -- -- Agriculture, airports, bus yards, emergency services, industrial, logging, 
maintenance facilities, shipyards, utilities (water resources, water treatment, 
and electrical), and warehousing 

G -- -- Undeveloped lands that are not permitted 
Source: Federal Highway Administration, 2011 
1 The Leq(h) Activity Criteria values are for effect determination only and are not design standards for noise abatement measures. 
2 Includes undeveloped lands permitted for this activity category. 
dBA = A-weighted decibels 
Leq(h) = equivalent sound level for a 1-hour period, dBA 
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Table 3.4-2 Regional and Local Plans and Policies 

Title Summary 

Los Angeles County 

Los Angeles County 
2035 General Plan 
(2015) 

▪ Goal N 1: The reduction of excessive noise impacts. 
▪ Policy N 1.1: Utilize land uses to buffer noise-sensitive uses from sources of adverse noise 

impacts. 
▪ Policy N 1.2: Reduce exposure to noise impacts by promoting land use compatibility. 
▪ Policy N 1.3: Minimize impacts to noise-sensitive land uses by ensuring adequate site design, 

acoustical construction, and use of barriers, berms, or additional engineering controls through 
Best Available Technologies (BAT). 

▪ Policy N 1.4: Enhance and promote noise abatement programs in an effort to maintain 
acceptable levels of noise as defined by the Los Angeles County Exterior Noise Standards and 
other applicable noise standards. 

▪ Policy N 1.5: Ensure compliance with the jurisdictions of State Noise Insulation Standards (Title 
24, California Code of Regulations and Chapter 35 of the Uniform Building Code), such as 
noise insulation of new multifamily dwellings constructed within the 60 dB (CNEL or Ldn) noise 
exposure contours. 

▪ Policy N 1.6: Ensure cumulative impacts related to noise do not exceed health-based safety 
margins. 

▪ Policy N 1.7: Utilize traffic management and noise suppression techniques to minimize noise 
from traffic and transportation systems. 

▪ Policy N 1.8: Minimize noise impacts to pedestrians and transit-riders in the design of 
transportation facilities and mobility networks. 

▪ Policy N 1.9: Require construction of suitable noise attenuation barriers on noise-sensitive 
uses that would be exposed to exterior noise levels of 65 dBA CNEL and above, when 
unavoidable impacts are identified. 

▪ Policy N 1.10: Orient residential units away from major noise sources (in conjunction with 
applicable building codes).  

▪ Policy N 1.11: Maximize buffer distances and design and orient sensitive receptor structures 
(hospitals, residential, etc.) to prevent noise and vibration transfer from commercial/light 
industrial uses. 

▪ Policy N 1.12: Decisions on land adjacent to transportation facilities, such as the airports, 
freeways and other major highways, must consider both existing and future noise levels of 
these transportation facilities to assure the compatibility of proposed uses. 

Los Angeles County 
Airport Land Use 
Commission 
Comprehensive Land 
Use Plan (2004) 

▪ Policy N-1: Use community Noise Equivalent Level (CNEL) method for measuring noise 
impacts near airports in determining suitability for various types of lands uses. 

▪ 

 

Policy N-3: Utilize the Table Listing Land Use Compatibility for Airport Noise Environments in 
evaluating projects within the planning boundaries. 
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Title Summary 

Los Angeles County 
Code of Ordinances 
(1978) 

▪ Section 12.08.010 of the County Code aims “to control unnecessary, excessive, and annoying 
noise and vibration.…” It declares that the purpose of the County policy is to “…maintain quiet 
in those areas which exhibit low noise levels and to implement programs aimed at reducing 
noise in those areas within the county where noise levels are above acceptable values.”  

▪ Table 11.2 of the Noise General Element overviews Los Angeles County Community Noise 
Criteria and additional information on noise barrier strategies can be found in Appendix G. 

▪ Section 12.08.350, states, “operating or permitting the operation of any device that creates 
vibration that is above the vibration perception threshold of any individual at or beyond the 
property boundary of the source if on private property, or at 150 feet (46 meters) from the 
source if on a public space or public right-of-way is prohibited. The perception threshold shall 
be a motion velocity of 0.01 in/sec [inch per second] over the range of 1 to 100 Hertz.”  

▪ Section 12.08.390: Establishes exterior noise standards. 
▪ Section 12.08.400: Establishes interior noise standards for multifamily residential land uses 

from non-transportation noise sources based on time restrictions within a one-hour period. 
▪ Section 12.08.440: Limits construction at the exterior of residential structures (versus the 

property line for nonconstruction noise activities) to between the hours of 7:00 a.m. and 7:00 
p.m. on weekdays. It prohibits construction on Sundays and holidays. 

▪ 

 

Section 12.08.4440: Delineates construction activity from mobile and stationary construction 
equipment. The construction noise level limitations from mobile construction equipment are 
defined as “maximum noise levels for nonscheduled, intermittent, short-term operation (less 
than 10 days),” and the construction noise level limitations from stationary construction 
equipment are defined as “maximum noise levels for repetitively scheduled and relatively long-
term operation (periods of 10 days or more). 

City of Burbank 

City of Burbank 
General Plan, Noise 
Element (2013) 

▪ Goal 1 Noise Compatible Land Uses: Burbank’s diverse land use pattern is compatible with 
current and future noise levels. 

▪ Policy 1.1. Ensure the noise compatibility of land uses when making land use planning 
decisions. 

▪ Policy 1.2. Provide spatial buffers in new development projects to separate excessive noise-
generating uses from noise-sensitive uses. 

▪ Policy 1.3. Incorporate design and construction features into residential and mixed-use projects 
that shield residents from excessive noise. 

▪ Policy 1.4. Maintain acceptable noise levels at existing noise-sensitive land uses. 
▪ Policy 1.5. Reduce noise from activity centers located near residential areas, in cases where 

noise standards are exceeded. 
▪ Policy 1.6. Consult with movie studios and residences that experience noise from filming 

activities to maintain a livable environment. 
▪ Goal 4 Train Noise: Burbank’s train service network reduces noise levels affecting residential 

areas and noise-sensitive land uses. 
▪ Policy 4.1. Support noise-compatible land uses along rail corridors. 
▪ Policy 4.2. Require noise-reducing design features as part of transit-oriented, mixed-use 

development near rail corridors. 
▪ Policy 4.3. Promote the use of design features, such as directional warning horns or strobe 

lights, at railroad crossings that reduce noise from train warnings. 
City of Glendale 
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Title Summary 

City of Glendale 
General Plan, Noise 
Element (2007) 

▪ Goal 1: Reduce noise impacts from transportation noise sources. 
▪ Policy 1.1 Coordinate with the California Department of Transportation (Caltrans) and the 

Metropolitan Transportation Authority (MTA) to reduce noise impacts from existing or proposed 
freeway projects with respect to existing noise-sensitive land uses. 

▪ Program 1.1 Investigate the opportunity for Caltrans or the MTA to construct barriers to 
mitigate existing sound emissions where necessary and where feasible. 

▪ Program 1.2 Actively pursue with Caltrans or the MTA the potential for noise barriers for the 
apartments west of Paula Avenue and the residential areas along the Ventura Freeway near 
Isabel Street. 

▪ Program 1.3 Include noise mitigation measures in the design or improvement of freeways and 
arterial roadways consistent with funding capability and support efforts by Caltrans, the MTA, 
and the City to provide for acoustical protection for existing noise-sensitive land uses affected 
by these projects. 

▪ Goal 3: Continue incorporating noise considerations into land use planning decisions. 
▪ Policy 3.1 Ensure that land uses comply with adopted standards. 
▪ Program 3.1 Use the criteria in Table 1 and standards in Table 2 to assess the compatibility of 

proposed land uses with the noise environment. New land uses, as described in the Land 
Uses column of Table 2, in a 60 CNEL or higher noise contour, as shown on the map of the 
2030 Noise Contours, Exhibit 2, may be subject to potentially significant environmental impacts 
that must be addressed by a noise study. The study, prepared by a qualified consultant (to the 
satisfaction of the City), shall address the noise environment and propose appropriate 
conditions of approval or mitigation measures to comply with the interior and exterior noise 
standards as shown in Table 2. Interior tenant improvements, signs, and exterior remodeling 
will not normally be subject to review under this Program. 

▪ Policy 3.2 Encourage acoustical mitigation design in new construction when necessary. 
▪ Program 3.2 Continue to enforce the State of California Building Code that specifies that the 

indoor noise levels for residential living spaces not exceed 45 dB CNEL due to the combined 
effect of all noise sources. 

▪ Goal 4: Enhance measures to control construction noise impacts. 
▪ Policy 4.1 Amend the Noise Ordinance to address construction noise problems. 
▪ Program 4.1 Change the permitted hours of construction to Monday through Friday, 7:00 a.m. 

to 7:00 p.m. and on Saturday from 9:00 a.m. to 5:00 p.m.; maintain the ban on construction on 
Sundays and Holidays. Continue to allow emergency repair work, and work to correct safety 
hazards, at any time. 

City of Los Angeles 

City of Los Angeles 
General Plan, Noise 
Element (1999) 

▪ Objective 2 (Nonairport): Reduce or eliminate nonairport related intrusive noise, especially 
relative to noise-sensitive uses. 

▪ Policy 2.2: Enforce and/or implement applicable city, state and federal regulations intended to 
mitigate proposed noise producing activities, reduce intrusive noise and alleviate noise that is 
deemed a public nuisance.  

▪ Objective 3 (Land Use Development): Reduce or eliminate noise impacts associated with 
proposed development of land and changes in land use. 

▪ Policy 3.1 Develop land use policies and programs that will reduce or eliminate potential and 
existing noise impacts. 

City of Los Angeles 
Central City North 
Community Plan 
(December 2000) 

▪ Policy 6-1.4: Proximity to noise sources should be avoided whenever possible. 
▪ Program: Implement appropriate provisions of the City’s Noise Element. 
▪ Program: Incorporate noise mitigation measures to reduce adverse environmental impacts in 

order you comply with CEQA. 
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Title Summary 

City of Los Angeles 
Municipal Code 
(2016) 

▪ Chapter XI Section 111.02, Sound Level Measurement Procedure and Criteria sets forth how
to measure sound.

▪

Section 112.05, Maximum Noise Level of Powered Equipment or Powered Hand Tools:
Requires that between the hours of 7:00 a.m. and 10:00 p.m., in any residential zone of the city
or within 500 feet thereof, no person shall operate or cause to be operated any powered
equipment or powered hand tool that produces a maximum noise level exceeding noise limits
in sections (a), (b), or (c).

▪

Section 91.1207.11.2: requires that interior noise levels attributable to exterior sources shall not
exceed 45 dB in any habitable room. The Los Angeles Municipal Code further states that the
noise metric to be used with regard to this standard shall be either the Ldn or the CNEL.

▪

Chapter IV, Public Welfare, Section 41.40, Noise due to Construction, Excavation Work –
When Prohibits, stipulates prohibitions and restrictions for construction noise in Los Angeles.

▪

Section 112.03, Construction Noise: Noise due to construction or repair work shall be
regulated as provided by Chapter IV, Article 1, Section 41.40 of the Los Angeles Municipal
Code.

▪ Chapter XI Article 2 covers special noise sources including construction noise, power
equipment intended for repetitive use in residential areas, other machinery, equipment and
devices, and maximum noise level of powered equipment or power hand tools.

▪

Section 41.40. Noise Due To Construction, Excavation Work – When Prohibited: The noise
limitations in Section 112.05 would not apply where compliance is deemed to be technically
infeasible, which means that said noise limitations cannot be complied with despite the use of
mufflers, shields, sound barriers, and/or other noise reduction devices or techniques during the
operation of the equipment. The aforementioned limitations apply only to uses in residential
zones or within 500 feet thereof.

Sources: City of Burbank, 2013; City of Glendale, 2007; City of Los Angeles, 1999, 2019; Los Angeles County, 1978, 2015; Los Angeles County 
Airport Land Use Commission, 2004 
BAT = Best Available Technologies 
Caltrans = California Department of Transportation 
CNEL =Community Noise Equivalent Level 
dB = decibel 

dBA = A-weighted decibel 
Ldn =day-night sound level 
MTA = Metropolitan Transportation Authority 

3.4.3 Consistency with Plans and Laws 
As indicated in Section 3.1, Introduction, CEQA and NEPA regulations  require a discussion of 
inconsistencies or conflicts between a proposed undertaking and federal, state, regional, or local 
plans and laws.  

1

Several federal and state laws, listed in Section 3.4.2.1, Federal, and Section 3.4.2.2, State, 
pertain to noise and vibration. The Authority, as the federal lead agency (the Authority is the lead 
federal agency pursuant to 23 U.S.C. 327 and the terms of the Memorandum of Understanding 
between FRA and the State of California effective July 23, 2019) and state lead agency proposing 
to construct and operate the HSR system, is required to comply with all federal and state laws 
and regulations and to secure all applicable federal and state permits prior to initiating 
construction of the project. Therefore, there would be no inconsistencies between the HSR Build 
Alternative and these federal and state laws and regulations.2

The Authority is a state agency and therefore is not required to comply with local land use and 
zoning regulations; however, it has endeavored to design and construct the HSR project so that it 
is consistent with land use and zoning regulations. A total of nine plans and policies were 
reviewed. The HSR Build Alternative would be inconsistent with certain provisions of the regional 

1 NEPA regulations refer to the regulations issued by the Council for Environmental Quality located at 40 C.F.R. Part 
1500. 
2 Due to anticipated operating speeds in the Burbank to Los Angeles Project Section, it is anticipated that selected 
trainsets would meet USEPA noise emissions standards. 
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and local policies and plans that include local noise standards and limits, as described in Table 
3.4-3. 

Table 3.4-3 Regional and Local Plans and Policies Inconsistencies 

Policy/Goal/Objective Inconsistency 

Los Angeles County General Plan, Noise Element May not be possible to meet standards 
Los Angeles County Noise Ordinance May not be possible to meet standards 
Los Angeles County Airport Land Use Plan May not be possible to meet standards 
City of Burbank General Plan, Noise Element May not be possible to meet standards 
City of Burbank Municipal Code May not be possible to meet standards 
City of Glendale General Plan, Noise Element May not be possible to meet standards 
City of Glendale Municipal Code May not be possible to meet standards 
City of Los Angeles General Plan, Noise Element May not be possible to meet standards 
City of Los Angeles Municipal Code May not be possible to meet standards 

Sources: City of Burbank, 1987, 2013; City of Glendale, 1991, 2007; City of Los Angeles, 1999, 2019; Los Angeles County, 1978, 2015; Los Angeles 
County Airport Land Use Commission, 2004  

Despite the inconsistencies, the project is still “consistent” overall. Although it may not be possible 
to meet local noise standards, the IAMFs and mitigation measures would minimize the impacts 
and ultimately meet the overall objectives of the local policies to limit noise in the context of a 
developed rail corridor. 

Refer to Volume 2, Appendix 3.1-B, for a complete consistency analysis of local plans and 
policies, including the inconsistencies noted above in Table 3.4-3. 

3.4.4 Methods for Evaluating Impacts 
The following sections summarize the RSAs and the methods used to analyze noise and vibration 
impacts. As summarized in Section 3.4.1, Introduction, nine other sections also provide additional 
information related to noise and vibration resources: Section 3.2, Transportation; Section 3.7, 
Biological and Aquatic Resources ; Section 3.9, Geology, Soils, Seismicity, and Paleontological 
Resources; Section 3.11, Safety and Security; Section 3.12, Socioeconomics and Communities; 
Section 3.13, Station Planning, Land Use, and Development; Section 3.15, Parks, Recreation, 
and Open Space; Section 3.17, Cultural Resources; and Section 3.19, Cumulative Impacts.  

Evaluation of noise and vibration effects is a requirement of the Noise Emission Compliance 
Regulation adopted by the USEPA, the California Noise Control Act of 1973 (California Health 
and Safety Code, § 46010 et seq.), CEQA, NEPA, and the following procedures: 

• The methods and criteria for evaluating high-speed ground transportation noise and vibration
impacts are found in the FRA’s High-Speed Ground Transportation Noise and Vibration
Impact Assessment (FRA 2012).

• The methods and criteria for evaluating nonhigh-speed transit noise and vibration impacts
(e.g., ancillary facilities, stations, and construction) are found in the FTA’s Transit Noise and
Vibration Impact Assessment Manual. FTA Report No. 0123 (FTA 2018).

• The criteria for roadway noise impacts (relevant to the extent HSR causes changes in traffic
patterns) are included in the FHWA’s Procedures for Abatement of Highway Traffic Noise and
Construction Noise (23 C.F.R. Part 772). The FHWA procedures are implemented as defined
by the California Department of Transportation (Caltrans) Traffic Noise Analysis Protocol
(2011). The FHWA requires each state to write its own noise policy, based on the FHWA’s
Highway Traffic Noise: Analysis and Abatement Guidance (2011). The state policy must
address the issues of (1) required noise reduction needed for a wall to be reasonable,
(2) cost of a reasonable wall, and (3) noise level reduction required for a receiver to be
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considered benefited. The Caltrans Traffic Noise Analysis Protocol addresses these issues. 
The Caltrans Technical Noise Supplement (2013) gives guidance on how Caltrans requires 
noise measurements, modeling, and barrier analyses to be done. Caltrans’ Standard 
Environmental Reference Volume 1: Guide for Compliance gives an outline for the noise 
report. 

Noise and vibration measurements collected within the RSA were used to characterize existing 
conditions at noise- and vibration-sensitive receiver locations for the purpose of applying FRA 
and FTA criteria. Project section information was used in noise and vibration models. 

The Burbank to Los Angeles Project Section Noise and Vibration Technical Report (Authority and 
FRA 2019) contains specific procedures used to assess effects from construction and operation 
of the HSR Build Alternative. 

For effects analysis, the following thresholds, discussed in Section 3.4.4.3, Methods for NEPA 
and CEQA Impact Analysis, were used in assessing locations with effects: 

• FRA noise impact criteria for HSR operations and construction
• FRA detailed analysis vibration impact criteria for HSR operations
• FHWA noise abatement criteria for traffic (on roadways affected by the project)
• FTA noise impact criteria for ancillary and non-HSR noise sources

The following sections summarize the RSAs and the methods used to analyze impacts resulting 
from noise and vibration. 

3.4.4.1 Definition of Resource Study Areas 
As defined in Section 3.1, Introduction, RSAs are the geographic boundaries in which the 
Authority conducted environmental investigations specific to each resource topic. The RSAs for 
noise and vibration impacts define the areas in which all environmental investigations specific to 
noise and vibration are conducted in order to determine the resource characteristics and potential 
effects of the HSR Build Alternative. The boundaries of the RSA extend beyond the project 
footprint, as the effects analysis focuses on effects of source noise and vibration on sensitive 
receivers, which are assessed at the receiver. The same RSAs apply to both direct and indirect 
impacts. Direct impacts consist of increases in noise and vibration as a result of construction 
activities or HSR operation, while indirect impacts for noise include the HSR Build Alternative’s 
impact on traffic patterns, which indirectly affect noise levels. The RSAs used for this analysis are 
presented in Table 3.4-4 and illustrated on Figure 3.4-1. 

Table 3.4-4 Definition of Resource Study Areas 

General Definition Resource Study Area Boundary and Definition 

Noise 

Construction and 
Operations 

For direct and indirect noise effects on sensitive receivers, the FRA defines the screening 
distance as 700 feet from the centerline of the rail corridor for steel-wheeled vehicles 
operating on new or existing track at any speed and frequency in a suburban or 
nonsuburban setting with an unobstructed view (FRA 2012). This is used as the RSA for the 
noise analysis for rail operation, as elevated track sections may result in an unobstructed 
view of trains for receivers at this distance from the track. This RSA has been determined 
based on typical screening distances as defined by the FRA and project-specific factors of 
the project section. 

Vibration 

Construction and 
Operations 

▪ Station RSA: 150 feet from the station boundary, which corresponds to light rail transit
sources for residential (Category 2) land use (FTA 2018)

▪ Alignment RSA, including existing railroads: up to 275 feet from the edge of the right-of-
way, which corresponds to the maximum screening distance for more than 70 passbys
per day in a residential area (FRA 2012)

FRA = Federal Railroad Administration RSA = resource study area 
FTA = Federal Transit Administration 



Figure 3.4-1 Noise and Vibration Resource Study Areas 
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To identify areas that could be affected by noise from the HSR Build Alternative, the locations of 
noise-sensitive areas were determined by segmenting the corridor into areas between major road 
crossings that include clusters of noise-sensitive receivers. Analysts conducted ambient noise 
measurements at 43 sites throughout the noise RSA along the proposed HSR alignment. They 
collected long-term (24-hour) measurements at 26 sites and short-term (20-minute) 
measurements at 17 sites. They then used the measurement results at these locations to 
characterize the existing noise conditions at sensitive receptors in the area, as noted in Section 5 
of the Burbank to Los Angeles Project Section Noise and Vibration Technical Report (Authority 
2019b).  

To identify areas that could be affected by vibration from the HSR Build Alternative, the locations 
of vibration-sensitive areas were determined. Analysts identified 25 vibration-sensitive areas and 
conducted vibration propagation measurements at eight sites throughout the vibration RSA along 
the project section to determine the spread of noise from its source. Propagation measurements 
are used to determine the movement of sound. Analysts then used the measurement results at 
these locations to characterize the ground vibration propagation conditions at particular vibration-
sensitive areas. Vibration test results are presented in the Burbank to Los Angeles Project 
Section Noise and Vibration Technical Report (Authority 2019b). 

3.4.4.2 Impact Avoidance and Minimization Features 
The HSR Build Alternative incorporates standardized HSR features to avoid and minimize 
impacts. These features are referred to as IAMFs. The Authority would implement IAMFs during 
project design and construction and, as such, the analysis of impacts of the HSR Build Alternative 
in this section factors in all applicable IAMFs. Appendix 2-B, Impact Avoidance and Minimization 
Features, provides a detailed description of IAMFs that are included as part of the HSR Build 
Alternative design. IAMFs applicable to noise and vibration include: 

• NV-IAMF#1: Noise and Vibration—Contractor to prepare and submit to the Authority a
noise and vibration technical memorandum documenting how the FTA and FRA guidelines
for minimizing construction noise and vibration impacts will be employed.

3.4.4.3 Methods for NEPA and CEQA Impact Analysis 
This section describes the sources and methods the Authority used to analyze potential noise 
and vibration impacts from implementing the HSR Build Alternative. These methods apply to both 
NEPA and CEQA unless otherwise indicated. Refer to Section 3.1.5.4, Methods for Evaluating 
Impacts, for a description of the general framework for evaluating impacts under NEPA and 
CEQA. Refer to the Burbank to Los Angeles Project Section Noise and Vibration Technical 
Report (Authority 2019b) for information regarding the methods and data sources used in this 
analysis. Laws, regulations, and orders (Section 3.4.2, Laws, Regulations, and Orders) that 
regulate noise and vibration resources were also considered in the evaluation of impacts on noise 
and vibration resources. 

For the purposes of analysis in this document, FRA and FTA guidelines were used to conduct a 
detailed assessment for noise and vibration effects at sensitive receivers. Exceedance of 
recommended limits in the FRA and FTA guidance was assessed to determine effects under 
NEPA and CEQA. 

Depending on the magnitude of the proposed project’s noise increase, the FTA and the FRA 
categorize impacts as: (1) no impact, (2) moderate impact, or (3) severe impact. A severe impact 
is defined as the level at which a large percentage of people would be highly annoyed by the 
project’s noise. A moderate impact is defined as the point at which the change in the cumulative 
noise level would be noticeable to most people but may not be sufficient to generate strong, 
adverse reactions. 

For HSR Build Alternative construction and operation actions that would result in severe noise 
impacts or vibration impacts, feasible mitigation measures are identified to avoid or minimize 
effects or to compensate for effects. Only after consideration of mitigation measures would NEPA 
effects be determined. 
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Table 3.4-7 Land Use Categories and Metrics for Transit Noise Impact Criteria 

Land Use
Category 

Noise Metric 
(dBA) 

 
Land Use Category 

1 Outdoor Leq(h)1 Tracts of land where quiet is an essential element in their intended purpose. 
This category includes lands set aside for serenity and quiet, such land uses 
as outdoor amphitheaters and concert pavilions, and National Historic 
Landmarks with substantial outdoor use. 

2 Outdoor Ldn Residences and buildings where people normally sleep. This category 
includes homes, hospitals, and hotels, where nighttime sensitivity to noise is 
assumed to be of utmost importance. 

3 Outdoor Leq(h)1 Institutional land uses with primarily daytime and evening use. This category 
includes schools, libraries, and churches, where it is important to avoid 
interference with such activities as speech, meditation, and concentration. 
Buildings with interior spaces where quiet is important, such as medical 
offices, conference rooms, recording studios, and concert halls, fall into this 
category, as well as places for meditation or study associated with cemeteries, 
monuments, and museums. Certain historical sites, parks, and recreational 
facilities are also included. 

Source: Federal Transit Administration, 2018 
1 Leq for the noisiest hour of transit-related activity during hours of noise sensitivity. 
dBA = A-weighted decibels 
Ldn = day-night sound level 
Leq = equivalent sound level 
Leq(h) = equivalent sound level for a 1-hour period, dBA 

Sources: Federal Transit Administration, 2018; Federal Railroad Administration, 2012 

Figure 3.4-2 Noise Impact Criteria for Transit and 
High-Speed Rail Projects 
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Table 3.4-12 Interpretation of Vibration Criteria for Detailed Analysis 

Criterion Curve 
(Figure 3.4-4) 

Max Lv 
(VdB)1 Description of Use 

Workshop 90 Distinctly feelable vibration. Appropriate for workshops and nonsensitive 
areas. 

Office 84 Feelable vibration. Appropriate for offices and nonsensitive areas. 
Residential Day 78 Barely feelable vibration. Adequate for computer equipment and low-power 

optical microscopes (up to 20X). 
Residential Night, 
Operating Rooms 

72 Vibration not feelable, but ground-borne noise may be audible inside quiet 
rooms. Suitable for medium-power optical microscopes (100X) and other 
equipment of low sensitivity. 

VC-A 66 Adequate for medium- to high-power optical microscopes (400X), 
microbalances, optical balances, and similar specialized equipment. 

VC-C 54 Appropriate for most lithography and inspection equipment to 1-micron detail 
size. 

VC-B 60 Adequate for high-power optical microscopes (1000X) and inspection and 
lithography equipment to 3-micron line widths. 

VC-D 48 Suitable in most instances for the most demanding equipment, including 
electron microscopes operating to the limits of their capability. 

VC-E 42 The most demanding criterion for extremely vibration-sensitive equipment. 
Source: Federal Railroad Administration, 2012 
1 As measured in 1/3-octave bands of frequency over the frequency range of 8 to 80 Hertz. 
Lv = velocity level in decibels 
VdB = vibration velocity decibels 

Existing Vibration Conditions 

One factor not incorporated in the criteria is how to account for existing vibration. In most cases, 
except near railroad tracks, the existing environment does not include a substantial number of 
perceptible ground-borne vibration or noise events. However, HSR projects commonly use parts 
of existing rail routes. The criteria given in Table 3.4-10 and Table 3.4-11 do not indicate how to 
account for existing vibration, a common situation for HSR projects using existing rail rights-of-
way. Methods of handling representative scenarios include the following: 

• Infrequently Used Rail Route—Use the vibration criteria from Table 3.4-10 and
Table 3.4-11 when the existing rail traffic consists of four or fewer trains per day.

• Moderately Used Rail Route—If the existing rail traffic consists of 5 to 12 trains per day with
vibration that substantially exceeds the impact criteria, there would be no effect as long as
the project vibration levels estimated using the procedures outlined in either Chapter 8 or 9 of
the FRA guidelines are at least 5 VdB less than the existing vibration. Vibration from existing
trains could be estimated using the general assessment procedures in Chapter 8 of the FRA
guidelines; however, measuring vibration from existing train traffic is usually preferable.

• Heavily Used Rail Route—If the existing traffic exceeds 12 trains per day, and if the project
would not substantially increase the number of vibration events (less than a doubling of the
number of trains is usually considered not substantial), there would be no additional effect
unless the project vibration (estimated using the procedures in Chapter 8 or Chapter 9 of the
FRA guidelines) would be higher than the existing vibration. In locations where the new trains
would be operating at much higher speeds than the existing rail traffic, the high-speed trains
would likely generate substantially higher levels of ground-borne vibration. When the project
would cause vibration more than 5 VdB greater than the existing source, the existing source
can be ignored and the vibration criteria in Table 3.4-10 and Table 3.4-11 can be applied to
the project.
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• Moving Existing Tracks—Another scenario where existing vibration can be substantial is a
new HSR line within an existing rail right-of-way that requires shifting the location of existing
tracks. Where the track relocation would cause higher vibration levels at sensitive receptors,
the projected vibration levels from both rail systems must be compared to the appropriate
impact criterion to determine if there would be a new effect. If an effect were judged to have
existed prior to moving the tracks, new effects would be assessed only if the relocation would
result in more than a 3 VdB increase in vibration level. Although the impact thresholds given
in Table 3.4-10 and Table 3.4-11 are based on experience with vibration from rail transit
systems, the thresholds can be applied to freight train vibrations as well. However,
locomotive and railcar vibration should be considered separately. Because locomotive
vibration only lasts for a few seconds, the infrequent-event limit is appropriate. However, for a
typical line-haul freight train where the railcar vibration lasts for several minutes, the frequent-
event limits should be applied to the railcar vibration. Some judgment must be exercised to
ensure that the approach is reasonable. For example, some spur rail lines carry very little rail
traffic (sometimes only one train per week) or have short trains, in which case the infrequent-
event limits are appropriate.

Federal Transit Administration Guidelines 

The FTA guidelines (FTA 2018) form the basis of the FRA guidelines (FRA 2012) and use the 
same criteria for ground-borne vibration and noise as described above for the FRA guidelines. 

3.4.4.4 Method for Determining Significance under CEQA 
CEQA requires that an EIR identify the significant environmental impacts of a project (State 
CEQA Guidelines § 15126). One of the primary differences between NEPA and CEQA is that 
CEQA requires a significance determination for each impact using a threshold-based analysis 
(see Section 3.1.5.4 for further information). By contrast, under NEPA, significance is used to 
determine whether an EIS will be required; NEPA requires that an EIS be prepared when the 
proposed federal action (project) as a whole has the potential to “significantly affect the quality of 
the human environment.” Accordingly, Section 3.4.9, CEQA Significance Conclusions, 
summarizes the significance of the environmental impacts on noise and vibration for the HSR 
Build Alternative. The Authority is using the following thresholds to determine if a significant 
impact on noise and vibration would occur as a result of the HSR Build Alternative. A significant 
impact is one that would: 

• Generate temporary or permanent increase in ambient noise levels in the vicinity of the
project in excess of FRA/FTA and FHWA standards for severe noise impacts.

• Generate temporary or permanent ground-borne vibration or ground-borne noise levels
exceeding FRA/FTA standards.

• Be located within an airport land use plan area or where such a plan has not been adopted,
within 2 miles of a private airstrip, public airport, or public use airport and expose people
residing or working in the project area to excessive noise levels.

Of these guidelines, the first two items are applicable to the project and were considered in the 
analysis presented in this EIR/EIS. The last guideline is included because Hollywood Burbank 
Airport is within the RSA. However, because the HSR would be in a tunnel near this small general 
aviation airport, there would be no increase in noise where the airport generates noise (i.e., at the 
end of the runway). 

As discussed in Section 3.4.4.4, the analysis relies on noise and vibration standards developed 
by FTA and FRA to determine whether the project would result in significant noise or vibration 
impacts. These standards are derived primarily from the FRA guidelines in High-Speed Ground 
Transportation Noise and Vibration Impact Assessment (FRA 2012), which is based on the FTA 
Transit Noise and Vibration Impact Assessment Manual (FTA 2018). The noise impact criteria 
established in these documents is based on the level of human annoyance and were developed 
to apply to a wide variety of surface transportation modes and to respond to the varying 
sensitivities of communities to projects under different background noise conditions. The vibration 
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Figure 3.4-5 Existing Noise Measurement Locations 
(Sheet 1 of 2) 
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